In the title compound, C 15 H 24 O 4 , the six-membered ring shows a distorted chair conformation and the five-membered ring adopts an envelope conformation with the C atom bearing the methyl and OH groups as the flap. In the crystal, O-HÁ Á ÁO hydrogen bonds link the molecules into chains running along the a-axis direction.
Related literature
The title compound was synthesized as a potential gastric cytoprotective agent. For background to gastric diseases, see: Palmer et al. (2010) . For pharmacological uses of bisabolangelone, a sesquiterpene isolated from the roots of Angelica polymorpha Maxim, see: Fang & Liao (2006) ; Muckensturm et al. (1981) . Huang et al. (2012) ; Wang et al. (2009) . For the crystal structure of bisabolangelone, see: Wang et al. (2007) .
Experimental
Crystal data C 15 H 24 O 4 M r = 268.34 Orthorhombic, P2 1 2 1 2 1 a = 6.616 (7) Å b = 9.261 (9) Å c = 25.12 (3) Å V = 1539 (3) Å 3 Z = 4 Mo K radiation = 0.08 mm À1 T = 296 K 0.35 Â 0.28 Â 0.26 mm Table 1 Hydrogen-bond geometry (Å , ).
Data collection
Symmetry code: (i) x À 1; y; z.
Data collection: CrystalClear (Rigaku, 2011); cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL. supplementary materials Acta Cryst. (2012) . E68, o2949 [doi:10.1107/S1600536812038470] (2S*,3S*,3aS*,6S*,7aR*)-3-Hydroxy-2-[(2R*,3S*)-3-isopropyloxiran-2-yl]-3,6-dimethyl-3,3a,5,6,7,7a-hexahydro-1-benzofuran-4(2H)-one Mingruo Ding, Qiaoyin Zhang, Lei Chen, Nianyu Huang and Junzhi Wang Comment Acid-related diseases are highly prevalent in the developed world, and the inhibition of the gastric proton pump enzyme (H + /K + -ATPase) represents a major approach in the development of drugs against these medical conditions (Palmer et al., 2010) . Bisabolangelone, a sesquiterpene isolated from the roots of Angelica polymorpha Maxim with the traditional Tujia medicine name of Zijinsha (Fang et al., 2006) , displayed attractive bioactivity such as anti-feeding and insecticidal effect (Muckensturm et al., 1981) . Recently, we found bisabolangelone and its derivatives also exhibited remarkably preventive and therapeutic action on gastric ulcer, and its anti-ulcer mechanism might be related to inhibition of the H + /K + -ATPase and reduction of the secretion of H + (Wang et al., 2009) . With the aim of studying the relationship between its structure and H + /K + -ATPase inhibition activity, the catalytic hydrogenated reduction (Huang et al., 2012) and epoxidation of bisabolangelone were undertaken, and the structure determination of the target compound was conducted by X-ray singlecrystal analysis for the first time. Experimental 3-Hydroxy-3,6-dimethyl-2-(3-methylbut-2-enylidene)-3,3a,7,7a-tetrahydrobenzofuran-4(2H)-one (bisabolangelone, I, 1.00 g, 4.0 mmol) and Pd/C (0.10 g, 10% w/w) was dissolved in MeOH (30 ml) at 10\%C under dry nitrogen atmosphere, then hydrogen gas (99%) was bubbled into the vigorous stirred solution (50 ml/minute) for 2.0 h until the bisabolangelone was consumed. The hydrogen gas was diluted by large amounts of nitrogen and released into air through special pipeline, and the reaction mixture was filtered to recover the catalyst. Removing the solvents at reduced pressure to give white solids, which was purified by column chromatography on silica with ethyl acetate/petroleum ether (1:10, v/v) as eluent to give the pure intermediates 3-hydroxy-3,6-dimethyl-2-((E)-3-methylbut-1-enyl)hexahydrobenzofuran-4(2H)-one (II) as colorless needles (0.85 g). The m-CPBA (0.52 g, 1.5 mmol) and solid NaHCO 3 (0.19 g, 2.5 mmol) were added to a solution of the intermediates II (0.25 g, 1.0 mmol) in dry CH 2 Cl 2 (20 ml) at 0 °C. The solution was stirred for 10 h until complete consumption of the starting material. The reaction was quenched with saturated aqueous sodium thiosulfate solution and extracted with CH 2 Cl 2 (3 × 15 ml). The combined organic extracts were washed with saturated aqueous NaHCO 3 solution (25 ml) and dried over Na 2 SO 4 . The solventwas removed in vacuo and the residue purified by flash column chromatography on silica gel to give the pure (2S,3S,3aS,6S,7aR)-3-hy-supplementary materials sup-2 Acta Cryst. (2012). E68, o2949 droxy-2-((2R,3S)-3-isopropyloxiran-2-yl)-3,6-dimethylhexahydrobenzofuran-4(2H)-one III (Eluant: ethyl acetate/petroleum ether = 1: 20, v/v). Single crystals suitable for X-ray diffraction were prepared by slow evaporation of a dilute solution of the title compound III in n-hexane:ethyl acetate, 10: 1 at room temperature.
Refinement
Due to the absence of anomalous scatterers, the absolute configuration could not be determined and was arbitrarily set.
Friedel pairs were merged. All H atoms were geometrically positioned and refined using a riding model with C-H = 0.93-0.97 Å and U iso (methyl H) = 1.5 U eq (C) and 1.2 U eq (C, O) for other H atoms. The methyl and hydroxyl group were allowed to rotate but not to tip. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Computing details
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
